found by applying the Wilcoxon-Mann-Whitney non-parametric test. The age of patients at operation was not available. A diminishing mean improvement was observed with decreased severity. Whilst the first decile (worst severity), with a baseline OKS between 0 and 9, improved by a mean of 19 points in their OKS (0.48 in health utility), the (10th) decile with the best pre-operative OKS score at 30 or above saw their score increase by only 7 points (0.14 in health utility). The probability of reporting no change or a drop in the OKS was also lower for patients with greater baseline severity: this figure increased progressively from 5% to 12% between the worst decile up to the 9th, whereas for the decile coming into surgery with the highest OKS scores the chances of not improving was 17%. For HRQL, this figure also increased progressively but between 15% for the worst decile and 27% for the best. When introducing clinically meaningful changes, the combined probabilities of an 'unchanged' or 'worse' score follow the same pattern above. The likelihood of not reporting a meaningful improvement in OKS was found to be largely stable between 15% and 17% within deciles 1 and 5, thereafter increasing to 41% for the 10th decile. For HRQL, this probability increased rapidly between deciles 1 and 6 from 21% to 45%, reaching 48% to 49% for deciles 8 through 10. Conclusions: In average, knee replacement patients in England experience a significant improvement in their pain and function and their overall health-related quality of life as measured by the OKS and the EQ-5D-3L, respectively. The size of the improvement is greatest for patients arriving at surgery with most problems and lowest for those in better health. The probability of reporting no improvement is also lowest for those with the highest severity and it increases as baseline severity drops, but values are two to three times higher for HRQL than for OKS, suggesting that many patients improving in their pain and function are not better off in their overall health-related quality of life. When considering clinically meaningful changes, between 1 in 5 for those worseoff at baseline and 1 in 2 for those with the least pain and function problems fail to achieve a clear improvement. These findings show that further work is required to better understand the improvements brought about by knee replacements and that models identifying potentially unsatisfactory outcomes can better spread improvement to patients and improve efficiency for the health care system.
Purpose: Individuals with cardiovascular disease (CVD) have increased odds of having knee osteoarthritis (OA) . CVD is also associated with increased risk of premature death. In this study, we explored associations between knee OA outcomes and all-cause and CVD-specific death, independent of comorbidities. Methods: Data from the Johnston County Osteoarthritis Project were analyzed to investigate the association between measures of baseline radiographic knee OA (rOA) measures and subsequent all-cause, CVDspecific death. Analyses were carried out using baseline data from 4,403 individuals aged 45 or older who entered the cohort during the original study enrollment (1990-1997; n ¼ 3,185) and individuals with their baseline assessment during the cohort enrichment (2003e2004; n ¼ 1,218). Vital status was assessed using National Death Index (NDI) records to capture date and cause of death. Person-years of follow-up were accrued from baseline assessment to the date of death, loss to follow-up or June 2014, whichever came first. Knee rOA was defined as a Kellgren-Lawrence (KL) grade of 2 in either knee at baseline clinical assessment. Severe rOA was defined as a KL grade of 3, and symptomatic rOA (sxOA) and severe sxOA were subsets of those with rOA and severe rOA, respectively, who also had symptoms in the same joint. Kaplan-Meier methods were used to generate survival curves by knee rOA measures. Each knee rOA measure was evaluated to determine whether the proportional hazards assumption was met; no violation of this assumption was found. We used Cox proportional hazards regression to estimate hazard ratios (HR) and 95% confidence intervals (CI) for the risk of all-cause and CVD-specific mortality. All models were adjusted for baseline measures of age, cohort (original or enrichment), gender, education, smoking status, and the selfreported comorbidities high blood pressure, cancer and diabetes. Additional adjustment was made for baseline self-report of heart disease and stroke in all-cause mortality models. Results: At baseline, the mean age was 61.1 years, 63.5% were women, 35.2% African American, 36.1% did not complete high school and 21.2% were smokers. There were 13.3% with diabetes, 10.1% with heart disease, 1.3% with stroke, 1.2% with cancer and 39% with high blood pressure. Mean follow-up time was 14.5 years (range 13 days-23 years). Survival for those with knee rOA using the Kaplan-Meier method showed that those with knee rOA had significantly lower survival than those without knee rOA at fifteen years of follow-up (61.9% and 73.6%, respectively, Log-Rank p<0.001; Figure 1 ). All knee rOA measures were associated with increased all-cause (n ¼ 1,571) and CVD (n ¼ 602) death in unadjusted models (Table 1) . After adjustment for age, all HR estimates were substantially reduced. Further adjustment for other covariates including other comorbidities did not meaningfully change ageadjusted estimates. In fully adjusted Cox proportional hazards models, we found severe sxOA at baseline to be associated with a modest increase in hazards for all-cause mortality compared with those who did not have severe sxOA, although the association narrowly missed statistical significance (HR ¼ 1.15, 95% CI ¼ 0.98e1.35). We observed similar associations with CVD-specific mortality for both sxOA and severe sxOA. Conclusions: Severe knee sxOA at baseline was modestly associated with an increased risk of all-cause and CVD-specific mortality in a community-based sample with up to 24 years of follow-up. These associations were independent of comorbidities and sociodemographic measures linked to increased mortality. Our results suggest there may be mechanisms beyond comorbidities in the link between knee rOA and mortality risk that merit further investigation. Further, future studies should focus on potential interactions with comorbidities. Purpose: The relation of smoking to hip or knee replacement due to primary osteoarthritis (OA) has not been fully clarified. Some prospective studies suggest an inverse association between smoking and knee or hip replacement (TKR/THR) among smokers compared to nonsmokers. Additionally, the inverse association has been reported to be more prominent among obese participants. Smokers are suggested to be thinner than non-smokers, and as BMI is a strong risk factor for OA, BMI has been thought of as a confounder. However, this may not be appropriate if the aim is to examine the total effect of smoking on the risk of TKR and THR, where BMI should be considered as a mediator. Therefor the aim of this study was to; 1) investigate the association between smoking status or smoking intensity and the risk of TKR or THR, and 2) to quantify the proportion of the total smoking effect that is mediated through BMI. Methods: The Health Study in Nord-Trøndelag (HUNT) includes a large population based cohort of 125 000 Norwegian participants. The HUNT Study has collected data in three surveys. All inhabitants aged !20 years of age were invited to participate. We included participants from the second survey (HUNT2, 1995e1997), n ¼ 64 978. The unique 11-digit identity number of Norwegian citizens enabled us to link information in HUNT2 and data on primary joint replacements recorded in the Norwegian Arthroplasty Registry. Individuals with a joint replacement prior to baseline in HUNT2, missing date of the primaryjoint replacement or those who had died/emigrated before start of follow-up (n ¼ 1007) were excluded. Moreover, participant ! 80 years at inclusion were excluded (n ¼ 2579). Thus, our study sample comprised 61 392. Smoking status (never, former, current) and smoking intensity (pack-years: <6, 6-12, !13) were self-reported at baseline. The study end-points were TKR and THR due to primary OA. Follow-up was defined from baseline to either TKR or TKR, death, emigration or December 31th, 2014, whichever came first.A Cox proportional hazards model was used to calculated hazard ratios (HRs) with 95% confidence intervals (CIs), according to smoking status and smoking intensity. Adjustments were made for age, sex, physical activity, work status and education. Further, mediation analysis was performed using the method described by Lange et al.2012 and 2014, which is based on the marginal structural models.This approach allowed us to decompose the total effect of smoking into a Direct and indirect effect through BMI. Figure 1 shows the underlying model of our analysis.
Results: A total of 32 355 women and 29 037 men were included in the analyses. We identified 1113 TKRs 1821THRs due to primary OA during 15.7 (SD 4.0) years of follow-up. The mean follow-up for smokers and non-smokers were 15.7 years and 16.0 years, respectively. Mean age at TKR and THR were 69.7 (SD 9.3) years. Women accounted for 65% of all TKRs and 66% of all THRs. In the sample, 30% were current smokers and 27% former smokers. Smoking was not associated with the risk of TKR for women. However, our data revealed a significant protective effect of current smoking on TKR for men (HR 0.47, 95% CI 0.33-0.68). Similarly, high smoking intensity (!13.0 pack-years) was associated with a 43% reduction of risk of TKR for men (HR 0.57, 95% CI 0.42À0.77). For THR, current smoking was significantly associated with increased risk for women (HR 1.22, 95% CI 1.02-1.46). Similarly, moderate smoking intensity (6e12 pack-years) showed an increased risk for women (HR 1.54, 95% CI 1.26e1.89). Current and former smoking was significantly associated with a decreased risk of THR for men, with the highest protective effect related to current smoking (HR 0.61, 95% CI 0.48e0.79). Moderate and high smoking intensity were significantly associated with 29% to 33% decreased risk of THR for men. Mediation analysis revealed that the effect of current smoking was partially mediated by BMI (reduction of 25%) for TKR. For THR, the effect of current smoking was completely mediated by BMI.
Conclusions:
Smoking was associated with TKR and THR, however with opposite effects for men and women. For women, smoking increased the risk of THR. However, for men smoking had a strong protective effect of TKR and THR. Since the effect of smoking is strongly mediated by BMI it is likely the Association between smoking and the risk of joint replacement can be explained mainly by weight issues and not smoking as such.
DO PHYSICAL ACTIVITY AND WEIGHT LOSS AFFECT THE PROGRESSION OF MENISCAL EXTRUSION?; A STRUCTURAL EQUATION MODEL
J. Runhaar, E. Waarsing, S. Bierma-Zeinstra. Erasmus Med. Ctr. Univ.,
Rotterdam, Netherlands
Purpose: The PRevention of knee Osteoarthritis in Overweight Females (PROOF) study showed a preventive effect of a diet & exercise program on the progression of meniscal extrusion after 30 months. Using Structural Equation Modelling, we aimed to evaluate the independent effects of physical activity and of weight loss on the progression of meniscal extrusion. Methods: For the PROOF study, 407 middle-aged women free of clinical knee osteoarthritis, but with a BMI ! 27 kg/m2 were randomized over a diet & exercise program and a control group. At baseline and after 30 months, physical examination took place, a standardized PA semiflexed radiograph and multi-sequential MRI (1.5 Tesla) of both knees were taken, and all subject filled-in a questionnaire on physical activity (SQUASH questionnaire). All MRIs were evaluated using MOAKS. Progression of meniscal extrusion was defined as any increase in the semiquantitative score of meniscal extrusion. After imputation of missing values (10% lost to follow-up), data of all 407 women were used for the 
